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THE NATURE OF GLOMERULONEPHRITIS* 


GeorGE BAEHR 


Associate in Pathology and Attending Physician, The Mount Sinai Hospital 


Msesesesesesesiy HAS become necessary to redefine glomerulonephritis, 
for old misconceptions have been revived in several recent 
pathological and clinical publications so that the subject 
is again in danger of being enveloped in the confusion 

m2seseseseses) which existed up to twenty-five years ago. The fault lies 
with some of our pathologists who lay undue weight upon cellular mor- 
phology and too little upon the whole picture of the disease. They 
exaggerate the significance of nonspecific cellular changes commonly 
seen postmortem in some of the renal glomeruli and regard them as lesser 
degrees of glomerulonephritis. This misinterpretation of a common post- 
mortem finding is analogous to the clinical error of diagnosing glomerulo- 
nephritis merely because of the presence of albumin and casts or of red 
blood cells in the urine. 

By fixing kidneys in Helly’s or Zenker’s fluid and staining with the 
Mallory-Heidenhain azocarmine method, Bell’ has demonstrated a minor 
degree of swelling of glomerular endothelium in many kidneys. It occurs 
at death in a variety of infections as well as in noninfectious diseases and, 
except in rare instances, is not associated with clinical manifestations of 
glomerulonephritis during life. Without clinical justification, he chooses 


* Delivered November 3, 1937 in the Tenth Annual Graduate Fortnight 
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to call these glomerular changes “subclinical glomerulitis” and sees 
“transitions between this subclinical glomerulitis and acute glomerulo- 
nephritis.” (Fig. 1 A). 

In other words, Bell conceives of glomerulonephritis as merely the 
advanced stage of glomerular changes which occur very commonly at 
death in varying diseases in which acute glomerulonephritis almost never 
occurs. Thus, he finds it in 41 per cent of cases of acute rheumatic endo- 
carditis, a disease in which true glomerulonephritis is peculiarly rare.’ 
In subacute bacterial endocarditis, he finds it in 79 per cent of the cases, 
although the absence of acute glomerulonephritis is a peculiar character- 
istic of the bacterial stage of this disease in contrast to bacteria-free cases.* 
Bell also describes it in 52.4 per cent of patients dying of puerperal sepsis, 
in 39.7 per cent of cases of pulmonary tuberculosis, in 50 per cent of 
lobar pneumonias and in 37.5 per cent of a miscellaneous variety of 
infections such as typhoid fever, septicemia, appendicitis, meningitis, 
diphtheria. He finds it in primary arterial hypertension, old healed 
valvular heart disease, pernicious anemia (four out of seven cases), car- 
cinoma, subacute yellow atrophy of the liver. True clinical glomerulo- 
nephritis is observed so rarely during the course of these diseases that its 
occurrence may be regarded as an accidental coincidence. There is 
therefore no reason to believe that these very common minor glomerular 
changes bear any relationship to glomerulonephritis. 

The unacceptable premise that these common glomerular alterations 
are a less intense variety of acute glomerulonephritis, leads Bell to an 
erroneous conclusion, “that acute glomerulonephritis is not a sharply 
circumscribed entity.” It is the purpose of this paper to review some 
clinical and pathological experiences which demonstrate 

(1) that acute glomerulonephritis (acute Bright’s disease) is a sharply 
circumscribed entity, 

(2) that it is part of a disease of the body as a whole, 

(3) that its clinical manifestations can be related to characteristic 
pathological phenomena in various parts of the body, 

(4) that the disease has a specific etiology and pathogenesis. 

The Acute Onset.—It is often insufficiently appreciated that acute 
diffuse glomerulonephritis always has an extraordinarily sudden onset. 
The disease actually begins with explosive suddenness. The glomeruli 
seem to be damaged simultaneously. In patients who die within a few 
weeks after the onset, all the glomerular lesions are in the identical stage 








mi ee eh a a &. he oh G2 


a a he ee 











The Nature of Glomerulonephritis 


55 




















Fig. 1 A, 


A. Glomerular changes in acute bacterial 
(pneumococcus) endocarditis (Bell’s glo- 
merulitis). A common postmortem finding 
in many diseases, infectious, as well as non- 
infectious. Lesion in this case is probably 
due to direct action of bacteria or their 
toxins. Endothelial swelling of glomerular 
capillaries resembles glomerulonephritis, but 
the glomerular capillaries contain blood, the 
swelling affects only some of the glomeruli 
and the process is pathogenetically and clin- 
ically unrelated to true glomerulonephritis. 

B. Typical glomerular lesion in acute 
diffuse glomerulonephritis. Swelling and pro- 
liferation of glomerular endothelium, oblit- 
eration of Bowman’s capsular space by 
swelling, bloodless 


maximum glomerular 


B, C, D 


capillary loops, beginning necrosis of loops. 
The process has affected all glomeruli 
throughout the kidney simultaneously. 

C. Fresh embolic glomerular lesion in 
subacute bacterial (Streptococcus viridans) 
endocarditis. The unaffected glomerular cap- 
illaries are normal anatomically and func- 
tionally. 

D. Old healed embolic glomerular lesion 
in subacute bacterial endocarditis. Only 
healed embolic lesions are found in cases 
which have become bacteria-free. In active 
cases with positive blood cultures and bac- 
terial colonies in the vegetations, all stages 
of the process are usually to be seen from 
freshly embolized loops to completely healed 
lesions. 
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of development, although perhaps of varying severity (Fig. 1 B). 

This is in sharp contrast with focal glomerulonephritis or the embolic 
glomerular lesions of subacute bacterial endocarditis (Loehlein*, Baehr*). 
Embolic glomerular lesions recur in repeated showers over a period of 
months or even years. In patients who die during the bacterial stage of 
subacute bacterial endocarditis, all stages of glomerular damage can be 
recognized from the fresh necrosis of glomerular loops, embolized within 
a few days, to old completely organized glomerular segments (Fig. 1 C 
and D). Even in massive glomerular embolizations, many normal glo- 
meruli can still be seen as well as normal portions of affected glomeruli. 
For this reason, the embolic glomerular lesions of subacute bacterial 
endocarditis, unlike acute diffuse glomerulonephritis, rarely, if ever, 
cause disturbances in renal function and are therefore of little clinical 
significance®. 

In a condition which I have called benign hemorrhagic nephritis’, 
renal damage induced by remote foci of chronic infection such as dis- 
eased tonsils, results either in persistent or recurring hematuria. The 
nature of the lesion is unknown because the patients do not die of their 
renal disease. The bilateral hematuria is probably due to repeated rupture 
of damaged glomerular capillaries. Although the hematuria may persist 
for months, the circulation through the glomerular capillaries remains 
unimpaired, for the condition never gives rise to hypertension, edema 
or to disturbances in renal function. 

A Disease of the Body as a Whole.—Clinically as well as pathologi- 
cally, acute glomerulonephritis is part of a diffuse systemic disturbance 
which affects the capillaries and finer ramifications of the vascular appa- 
ratus of the entire body. Acute Bright’s disease can be suspected clinically 
if albumin, casts and red blood cells appear suddenly in a previously 
normal urine during recovery from a streptococcus infection. An early 
diagnosis can only be made positively, if in addition to the urinary find- 
ings there are clinical evidences of extrarenal vascular damage such as 
arterial hypertension, transient edema of the eyelids, face or body or 
clinical evidences of vascular disturbances in the skin, the brain, the 
ocular fundus or the myocardium. 

Disturbances of the myocardium may occur with the very onset of 
the disease and are common during the first weeks. There is often tachy- 
cardia, arrhythmias, precordial discomfort. The electrocardiogram is apt 
to show varying transient abnormalities from day to day, including T 
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Fig. 2 A, B, C, D 


A. Subacute diffuse glomerulonephritis 
in a bacteria-free case of subacute bacterial 
endocarditis. Blood cultures were negative 
and no bacterial colonies were to be found 
in the vegetations. All glomeruli were in the 
same stage of the process. Death was due to 
renal insufficiency. 


B. Arterial lesion in the myocardium in 
patient dying of acute diffuse glomerulone- 
phritis. Necrosis of a portion of the wall, 


occlusion of part of the lumen with platelet 
thrombus undergoing organization. 


C. Arterial lesions in the liver in acute 
diffuse glomerulonephritis. Necrosis of the 
wall of some arterioles and small arteries 
with complete occlusion of the lumen. 


D. Complete necrosis of the wall of a 
blood vessel in the adrenal in a case of 
acute diffuse glomerulonephritis. 





58 THE BULLETIN 











wave inversions indicative of serious myocardial damage (Master*) 
(Fig. 2 B). If the myocardial damage is severe, intense dyspnea and cya- 
nosis may dominate the clinical picture of the first few weeks. The venous 
pressure rises and there are physical signs of acute passive congestion in 
the lungs and liver. At times congestive heart failure may end in death 
within the first week or two after the onset, before the renal damage has 
resulted in a significant degree of azotemia. 

Cardiac disturbances of this severity are due to vascular injuries 
affecting capillaries and arterioles of the myocardium. There is often 
interstitial edema, but morphological changes in the endothelium of the 
interstitial capillaries may be difficult to demonstrate. If the cardiac 
damage has been sufficiently severe, lesions of small branches of the 
coronary arteries can be found microscopically (Fig. 2 B). These lesions 
may consist of necrosis of arterial walls, infiltrations of the media and 
adventitia with inflammatory cells, proliferative and desquamative lesions 
of the intima and obliteration of the lumen by thrombi (Fig. 2 B). 
The vessel lesions are probably the result of acute damage and occlusion 
of capillaries and vasa-vasorum in the walls of the affected arteries. 

Similar arterial lesions may be found in the liver, the brain or in any 
of the viscera (Fig. 2 C and D). Cerebral disturbances which sometimes 
characterize the first weeks of the disease may be due, at least in part, to 
such vascular injury. Patients who recover from a severe attack of acute 
glomerulonephritis may suffer in after years from the late results of the 
extrarenal vascular lesions. 

The Significance of the Renal Damage.—In many patients who suc- 
cumb to acute glomerulonephritis it is often difficult to demonstrate mor- 
phologic changes in the walls of capillaries of other organs than the kidney 
although clinical evidences of disturbances in capillary function previ- 
ously existed. In the kidney, the peculiar arrangement of the capillaries 
of the glomeruli predisposes this organ to more profound and permanent 
damage. Swelling of the endothelium of the glomerular capillaries is 
much more important anatomically and functionally than is swelling of 
capillary endothelium in other organs and tissues of the body. The 
Bowman’s capsule which envelops each glomerulus can stretch very 
little. For this reason swelling and proliferation of glomerular endothelial 
cells results in complete obliteration of the capillary lumen, so that the 
glomeruli become bloodless. Glomerular function and therefore renal 
function is promptly disturbed, for the glomeruli are the essential excre- 
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tory units. The bloodless condition of glomerular tufts soon results in 
necrosis of portions of various glomeruli and this destruction is apt to 
be permanent. 

Since Reichel® and Loehlein”, pathologists, have emphasized the sig- 
nificant fact that every glomerulus is more or less involved, some severely 
or perhaps totally destroyed, others less severely affected so that some 
measure of anatomical and physiological recovery is possible. The term 
acute diffuse glomerulonephritis was chosen in order that the generalized 
nature of the process should not be forgotten. 

Almost the entire circulation of the kidney must pass through the 
glomeruli before it enters a secondary system of capillaries which nour- 
ishes the delicate tubules (Peter™). The inability of much of the blood 
to pass the obstructions in the glomeruli results in damage to the tubules. 
Although the tubules have a great capacity to regenerate (Thorel’*), 
they cannot do this very successfully as long as they receive an inade- 
quate blood supply. Therefore cellular destruction of the regenerating 
tubules continues for some time, even for many months, while the circu- 
lation through the glomerular tufts slowly becomes re-established. 

This results in the daily loss of great quantities of albumin, casts and 
cellular detritus. Patients who have survived the acute attack may sub- 
sequently develop marked hypoproteinemia and general anasarca due to 
the prolonged loss of albumin (Epstein’*). 

Twenty-five years ago there was much discussion concerning a rarer 
disease of the kidney, a pure tubular damage, for which Friedrich 
Miiller’* had advocated the term nephrosis. In this condition, prolonged 
loss of albumin in the urine also results in hypoproteinemia and anasarca. 
The clinical picture is therefore identical with that of the subacute stage 
of Bright’s disease except that there is no history of an acute onset fol- 
lowing scarlet fever or other streptococcus infection, no hypertension 
or history of hypertension at the onset and no red blood cells in the 
urine. Unfortunately, any or all of these characteristic symptoms may 
be absent in the waterlogged stage of subacute glomerulonephritis and 
the differential diagnosis from nephrosis is then difficult. 

Popular interest in this rare disease was responsible twenty years ago 
for the fact that it became confused in the minds of physicians with that 
common clinical syndrome which had been described so well by Bright 
in 1827. Under the influence of Volhard” the well known clinical picture 
of the waterlogged patient with subacute Bright’s disease has been re- 








60 THE BULLETIN 








named, quite unnecessarily, the nephrotic stage of glomerulonephritis. 
The term is merely a synonym for Delafield’s chronic parenchymatous 
nephritis, which is the parenchymatous stage of chronic glomerulo- 
nephritis. 

The Final Hypertensive Stage.—Patients who have had glomerulo- 
nephritis have suffered a severe and permanent damage to the kidney. 
Even though recovery may seem to have been complete so that for years 
no albumin or only a trace persists in the urine, the kidney remains sus- 
ceptible to toxic damage. Pregnancy or an intercurrent infectious dis- 
ease may precipitate a recurrence of marked albuminuria, edema and 
hypertension. Often arterial hypertension develops insidiously. Later 
there may appear a tendency to fixation of specific gravity or a reduction 
in urea clearance as evidence of progressive contraction of the kidneys. 
Ultimately, the nitrogenous constituents of the blood may begin to 
mount until the patient finally succumbs to the increasing azotemia. 

The terminal picture of chronic Bright’s disease is clinically indis- 
tinguishable from the terminal picture of primary hypertensive renal 
disease. In both, a long standing hypertension terminates in azotemia 
(dry uremia) due to progressive renal insufficiency. This clinical simi- 
larity in the termination of two diseases, so dissimilar in primary etiology 
and in their early stages, has been, and still is, a source of much confusion. 
The explanation is to be found in a study of the progressive changes in 
the arterial supply of the kidneys in both conditions and its influence 
in slowly reducing the remaining renal parenchyma (Baehr and Ritter"*). 

In both diseases progressive vascular changes are characteristic of the 
later stage (Fig. 3). Numerous arterioles become thickened and sclerosed 
and the lumen of many of them becomes progressively narrower until 
completely occluded. The resulting ischemia affects many small areas 
of renal parenchyma so that they gradually become atrophic and 
sclerosed. Between these many sclerotic contracting areas, alternate 
areas of still functioning renal tissue carry on urinary excretion until the 
disease has finally progressed so far that insufficient functioning tissue 


remains. 

In primary hypertensive renal disease, the fine vascular occlusions are 
scattered uniformly throughout the kidney, so that it gradually becomes 
contracted into a finely granular organ. In this primary contracted kidney 
of essential hypertension, the vascular disease develops in a previously 
normal organ. In the secondary contracted kidney of chronic Bright's 
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Fig. 3—The kidney in chronic diffuse glomerulonephritis. Arterial tree 
injected with a barium gelatin mixture and then x-rayed. Note the 
marked reduction in vascularity due to progressive closure of arterioles 
and small arteries throughout the organ. The resulting progressive 
ischemic sclerosis of the renal parenchyma in chronic diffuse glomerulo- 
nephritis is identical in its effect with that of primary vascular disease 
of the kidney, the arteriolar nephrosclerosis of essential hypertension. 


disease, the areas of functioning parenchyma between the numerous 
islands of ischemic sclerosis are already diseased and therefore function 
imperfectly. Renal insufficiency and death in uremia will therefore 
occur in chronic Bright’s disease long before a degree of renal contrac- 
tion has been reached which is comparable to that of the primary 
contracted kidney. For this reason, the secondary contracted kidney at 
autopsy is a somewhat larger organ than the primary contracted kidney. 
In both, however, the cause of the contraction is identical, the slowly 
progressive reduction in functioning renal parenchyma due to the vascu- 
lar disease. There are some cases of chronic glomerulonephritis in which 
the atrophy is the result chiefly of the inflammation and secondary 
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cicatrization without significant vascular alterations. 

Pathogenesis.—Glomerular lesions resembling human glomerulo- 
nephritis were produced experimentally in 1913 by Baehr™* and by 
Christian and O’Hare’* by the intravenous injection of uranium nitrate. 
These lesions were the direct result of the injected toxin upon the endo- 
thelium of the glomerular capillaries. The experiments threw no light 
upon the mechanism of Bright’s disease for the following reasons. 

Acute diffuse glomerulonephritis is almost invariably a sequel of some 
streptococcus infection such as scarlet fever, but it does not occur during 
the active period of the disease when the organisms or their bacterial 
toxins are reaching the kidneys in greatest concentration. Escherich and 
Schick *° emphasized in 1912 that glomerulonephritis most commonly 
occurs during the second week after recovery. This important observa- 
tion has received renewed emphasis during recent years as a result of the 
work of Lyttle”®. By means of Addis counts on the urine of scarlet fever 
patients, he demonstrated that most of them show a sudden explosive 
outpouring of albumin, casts or red blood cells some time during the 
second week of convalescence, most commonly between the nineteenth 
and twenty-second day after the onset of the disease. 

To explain this time relationship, Escherich and Schick, and later 
Friedemann and Deicher*, advanced the hypothesis that glomerulo- 
nephritis is an allergic reaction to the infecting organism. Recently, 
Longcope* demonstrated the presence of a high titer of streptolysins in 
the blood of patients suffering from postscarlatinal nephritis. However, 
a high titer of streptolysins is also frequently found in patients with rheu- 
matic fever, a disease which is no longer thought to be due to allergy to 
the streptococcus. The hypothesis that glomerulonephritis is a local tissue 
reaction to a stage of bacterial allergy is still theoretical and as yet devoid 
of conclusive experimental support. 

The nearest approach to experimental evidence is the recent work of 
Lukens and Longcope**. They have been able to reproduce glomerular 
lesions which resembled glomerulonephritis by the intra-arterial injection 
of streptococcus vaccine into rabbits which had previously been “sensi- 
tized” by intradermal injections of living streptococci. The presence of 
skin reaction to filtrates of hemolytic streptococci provided some evi- 
dence in Longcope’s interesting experiments that the previous intra- 
dermal injections of living streptococci had actually “sensitized” his 
rabbits in the allergic sense. However, the pathological process involved 
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in glomerulonephritis is not a recognized characteristic of the known 
states of bacterial allergy. 

The work of Masugi** supplies still another possibility for specula- 
tion concerning the pathogenesis of glomerulonephritis. By means of the 
intravenous injection of heteronephrotoxic serum into laboratory animals, 
Masugi and more recently Smadel and Farr*® have experimentally repro- 
duced glomerulonephritis and even the chronic stages of Bright’s disease. 
An hypothesis might therefore be proposed that products of cellular 
destruction caused by damage to the renal parenchyma during scarlet 
fever might act antigenically during convalescence and give rise to 
specific nephrotoxic substances. Such a theory is hardly plausible for 
destruction of renal parenchyma by diseases other than streptococcal 
infections does not give rise to glomerulonephritis. Moreover, strepto- 
coccal infections themselves, no matter how prolonged, do not cause 
glomerulonephritis unless the streptococci are killed off and the patient 
recovers from the infection. 

This is best illustrated by our observations on streptococcemia and 
streptococcus endocarditis**. Among fifty-three consecutive patients 
with Streptococcus hemolyticus bacteriemia which came to autopsy, no 
instance of acute diffuse glomerulonephritis was found. Among ninety 
patients with subacute bacterial endocarditis in which the Streptococcus 
viridans was constantly demonstrable in the blood for months throughout 
the course of the disease, only one instance of acute glomerulonephritis 
was found postmortem. 

In striking contrast to the negative findings in 143 cases of persistent 
streptococcemia is our experience with patients who recovered from a 
streptococcus infection. Among fifty-seven patients with subacute 
bacterial endocarditis who had killed off their bacteria and who died 
subsequently in the bacteria-free stage of the disease, diffuse glomerulo- 
nephritis occurred and was responsible for a uremic death in nineteen 
patients, an incidence of 33.3 per cent (Fig. 2 A). One died of acute 
glomerulonephritis; the other eighteen succumbed in the subacute or 
chronic stage of typical glomerulonephritis. 

From these experiences, we can conclude that acute Bright’s disease 
cannot be due to the direct damaging effect of streptococci or their 
toxins upon the kidney. Nor can it be caused by the mere killing off of 
streptococci, for this must be taking place constantly in patients with 
prolonged streptococcemias. It is evident that the sudden explosive occur- 
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rence of acute diffuse glomerulonephritis is a specific reaction, concerned 
in some still unknown manner with the mechanism of recovery from 
streptococcal infections. 
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CLINICAL ASPECTS OF NEPHRITIS* 


Rosert F. Loes 


Professor of Medicine, College of Physicians and Surgeons 


@seseseseseSeHE TERM nephritis embraces a number of morbid states 

with widely diversified etiological, pathological and 

7 clinical characteristics. An attempt to discuss the clinical 

aspects of various types of Bright’s disease this evening 

Beseseseseses] would be futile. Likewise, a discussion of the symptoma- 

tology of one or more forms of nephritis could serve no constructive 

purpose. Consequently, I have elected to limit myself to the consideration 

of certain problems concerning that entity commonly known as 
glomerulonephritis. 

All recent studies indicate that there is, as a rule, a close relationship 
between infection of the upper respiratory tract and the onset of acute 
glomerulonephritis. In recent and carefully controlled studies in which 
bacteriological and immunological observations have been made, the 
onset of acute glomerulonephritis has, in the vast majority of instances, 
been found to be associated with evidence of infection by the hemolytic 
streptococcus (Group A of Lancefield). Thus, Seegal and his coworkers 
found that the antistreptolysin titer of the blood was significantly in- 
creased in seventy-six of eighty consecutive patients suffering from acute 
glomerulonephritis, and in most of the cases it reached amazingly high 
levels. Longcope reported the presence of infection with the hemolytic 
streptococcus in 95 per cent of his patients. 

In other instances, it now seems certain that acute glomerulonephritis 
develops secondary to infections due to agents other than the hemolytic 
streptococcus. A number of cases of acute nephritis have been reported 
following pneumococcal pneumonia. In most of these, secondary strep- 
tococcal infection has not been eliminated as a possible cause, but Seegal 
has recently followed two cases of postpneumonic nephritis in which 
there was no evidence of secondary streptoccal infection as determined 
by repeated antistreptolysin measurements. In bacterial endocarditis due 


*From the Department of Medicine, College of Physicians and Surgeons, Columbia University and 
the Presbyterian Hospital. Delivered November 3, 1937 in the Tenth Annual Graduate Fortnight 
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to the streptoccus viridans also, glomerulonephritis not infrequently 
develops and is superimposed upon embolic nephritis without bacterio- 
logical or immunological evidence of invasion by the hemolytic strepto- 
coccus. It seems probable that in rare instances, acute glomerulonephritis 
may be initiated by still other organisms and that these need not neces- 
sarily gain entry to the body through the respiratory tract. 

The role of infection in the etiology of chronic glomerulonephritis 
is far less clear than in the acute form of the disease, although exacerba- 
tions of chronic nephritis accompany or follow intercurrent infection 
with the streptococcus hemolyticus with striking regularity. In contrast 
with acute glomerulonephritis which usually develops ten to twenty 
days following an acute infection, chronic nephritis usually develops so 
insidiously that its onset is, as a rule, unrecognized. It seems certain that 
many cases of chronic nephritis begin as acute glomerular nephritis but 
the actual per cent is difficult to determine as it is often impossible to 
differentiate between the onset of acute nephritis and the exacerbation 
of an apparently quiescent chronic process. In Longcope’s series about 
40 per cent of the patients with acute nephritis developed active and 
progressive chronic nephritis. On the other hand, Lyttle, in studying 
children, in whom the outlook is admittedly favorable, has found that 
less than 5 per cent develop the chronic form of the disease. 

In addition to the fact that chronic nephritis usually develops without 
definite relation to a preceding acute infection, there are also immuno- 
logical differences between this and the acute form of the disease. 
Whereas the antistreptolysin titer of the blood may increase in chronic 
nephritis associated with streptococcal infection, it rarely reaches the 
high levels seen in acute nephritis. The significance of this difference in 
the immune response in the acute and chronic forms of the disease 
remains to be determined. 

Mechanism of Glomerulonepbritis.—While the relationship of hemo- 
lytic streptococcal infection to the onset of nephritis, at least in the acute 
form, is recognized, this knowledge has not as yet materially advanced 
our understanding of the mechanisms involved in the genesis of the 
disease. The fact that the onset of acute nephritis does not accompany 
but rather follows an acute infection offers evidence against the idea that 
the disease results from direct and immediate damage of the kidneys by 
bacteria or bacterial products. In 1912, Escherich and Schick expounded 
the idea that acute nephritis was not caused by acute infection but by 
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the immune reactions resulting from it. This concept may offer a satis- 
factory explanation for the latent period which elapses between the 
onset of infection and the onset of nephritis. 

There have been many futile attempts to produce a disease in animals 
which shares the characteristics of glomerulonephritis in man. However, 
one line of approach, begun in 1900 by Lindemann and by Pierce in 
1904 and elaborated by Masugi in 1929 and by Smadel and Farr since 
that time, has yielded interesting and important results. The general 
technique employed by these investigators is based upon the principle 
of the development of organ-specific antisera. If an emulsion of normal 
rat kidney is repeatedly injected into the peritoneum of a rabbit, a rabbit 
anti-rat kidney serum is produced. If one, two or three doses of this 
serum are injected intravenously into rats, acute nephritis develops. This 
disease may heal completely or it may go on to a chronic form associated 
with persistent and progressive albuminuria, cylindruria, edema, hyper- 
tension, anemia, nitrogen retention and a fatal decrease in renal function. 
The renal lesions bear a close resemblance to chronic glomerulonephritis 
in man. 

The most significant feature of these studies is that they demonstrate 
the possibility of initiating chronic and progressive renal disease through 
the action of a single insult, in this case a dose of antikidney serum 
injected into a normal animal. Of added interest is the recent and impor- 
tant observation of Farr and Smadel that the course of the nephritis 
induced by the injection of nephrotoxic serum can be influenced by the 
amount of protein in the diet. If the diet of the rats contains only 5 per 
cent protein, the acute nephritis heals with great regularity in about three 
weeks. If, on the other hand, the diet contains 40 per cent protein, the 
disease progresses and the animals all die of chronic nephritis. 

It is tempting to infer that a mechanism similar to that described in 
rats is responsible for glomerulonephritis in man. In order to extend the 
analogy, we must hypothecate that the hemolytic streptococcus or other 
bacteria produce somewhere in susceptible human beings nephrotoxic 
sera. These may give rise to acute nephritis which may or may not become 
chronic. It is possible that in man, as in the rat, another factor such as 
that of protein ingestion may serve to make progressive the disease 
initiated by a nephrotoxic serum. There is unfortunately, at the present 
time, no experimental evidence suggesting that nephrotoxic sera can be 
developed in response to the injection of bacterial products. 
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This speculative discussion has no practical application, but it indicates 
the trend of present day thought in relation to the possible mechanism 
involved in the production of glomerulonephritis. However, the obser- 
vations on the deleterious effect of large amounts of protein in the diet 
are sufficiently striking to reopen the question of the place of protein in 
the diet in human nephritis. 

The diagnosis of acute glomerulonephritis in its characteristic form 
offers but little difficulty. When, however, albumin, casts and red blood 
cells appear in the urine in small but definite quantities without extra- 
renal signs, either during or after an acute infection, the problem of 
diagnosis becomes difficult or even impossible. A number of students of 
nephritis circumvent these diagnostic dilemmas by applying the term 
focal nephritis to these doubtful cases, but in the writer’s opinion the 
introduction of another term does not clarify the issue. If mild albumi- 
nuria, cylindruria and microscopic hematuria persist for more than one 
or two weeks, it seems probable that acute glomerulonephritis is present. 
If the changes disappear in a shorter time, it is best to admit that the 
diagnosis is uncertain. Minute decreases in renal function as measured 
by the urea clearance test may result from disorders other than nephritis 
and do not alone simplify the diagnostic problem. Frequently, often 
repeated urine examinations, a careful record of body weight which, in 
the absence of visible edema, may give evidence of water retention or 
diuresis and numerous blood pressure determinations may give transient 
but convincing evidence favoring the diagnosis of acute glomerulo- 
nephritis. 

The difficulties besetting the physician in establishing a diagnosis of 
acute glomerulonephritis are emphasized by recent studies of urinary 
changes in acute rheumatic fever and in scarlet fever. In the former, in 
at least 15 per cent of the patients with the active form of the disease, 
red blood cells and small amounts of albumin appear in the urine at some 
time and yet only about 3 per cent prove to have associated acute glo- 
merulonephritis at death. In scarlet fever, Lyttle, applying Addis’ quan- 
titative method for the determination of protein, casts and cells in the 
urine, found consistently a moderate transient increase above the 
accepted limits of normal. This occurred between eight and forty-five 
days after the onset of the attack of scarlet fever. Lyttle found similar 
changes in the urine after other infections due to the streptococcus hemo- 
lyticus, but did not find them with any regularity after infection with 
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other organisms. It seems unlikely that all patients suffering from scarlet 
fever and other streptococcal infections develop acute glomerulone- 
phritis. Whether or not, however, the difference between this micro- 
nephritis or “renal irritation” and true acute glomerulonephritis is 
qualitative or quantitative cannot be settled at this time. 

The differentiation between acute glomerulonepbritis and the chronic 
form of the disease is of great importance because of the difference in 
prognosis and therapeutic indications. If urine examinations happen to 
have been made just prior to the onset of the attack, the problem is of 
course simple. Without knowledge of the medical background of the 
patient, it is often difficult and occasionally impossible to tell whether 
the patient’s disease represents the beginning of acute nephritis or an 
acute exacerbation of chronic glomerulonephritis. If the latent period 
between acute infection and the appearance of renal disease is greater 
than ten days, it favors the diagnosis of acute nephritis because, in the 
chronic form of the disease, the flare-up usually occurs during the acute 
infection or shortly thereafter. When the signs of advanced and pro- 
tracted renal disease are present, the diagnosis of chronic nephritis is 
justifiable. In the absence of these guides, diagnosis frequently has to be 
deferred until the subsequent course has been observed. 

Patients with acute glomerulonephritis either recover completely or 
their disease progresses to the chronic form or they die during the acute 
attack. A fatal outcome occurs in less than 5 per cent of the cases. In 
children, complete recovery occurs in about go per cent of hospitalized 
patients but in adults the prognosis is definitely less favorable. However, 
it is difficult to determine the actual incidence of recovery because, as 
has been stated, an apparent acute nephritis may in reality represent an 
exacerbation of the chronic form of the disease, hitherto unrecognized. 
Furthermore, many patients with mild acute nephritis undoubtedly 
recover without ever coming to the attention of a physician and are 
consequently not included in statistical studies. Finally, in a number of 
mild cases, it is impossible to be certain that nephritis is present. Be that 
as it may, estimates of the frequency of recovery in adults vary from 
about 15 to 70 per cent. 

It is impossible to predict the outcome of acute glomerulonephritis 
early in its course. However, in those instances in which the constitu- 
tional symptoms of the preceding infection have been severe, it appears 
to be particularly good. Furthermore, complete recovery occurs rapidly 
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in many patients even though they present alarming extrarenal mani- 
festations early in the course of the disease, whereas chronic nephritis 
develops in others with an apparently benign form of the disease. When 
significant impairment of renal function persists for more than 3 or 4 
months, the outlook for complete recovery is almost invariably bad. 

The duration of the attack of acute glomerulonephritis varies enor- 
mously. In a number of cases, even when the diagnosis appears established 
beyond doubt, complete recovery may occur in the course of a few 
days. In other cases the disease may persist for more than a year and 
still terminate favorably. In these cases the extrarenal manifestations of 
edema, hypertension and nitrogen retention disappear, as a rule, in the 
course of a few weeks and the persistence of the disease process is demon- 
strable by the urinary changes alone. 

According to Longcope and others, the duration of an attack of acute 
nephritis and the tendency to chronicity are definitely related to the 
persistence of infection by the hemolytic streptococcus. However, Seegal 
and his coworkers find that in a number of patients, the disease progresses 
in the absence of persistent or recurrent bacteriological or immunological 
evidence of infection. Furthermore, they have found that recovery may 
occur despite the persistence of definite infection. 

Of great academic interest and also of great importance for the peace 
of mind of the patient is the fact that once completely recovered, i.e., 
after the disappearance of albumin, red cells and casts from the urine, 
there appears to be no danger of the development of chronic nephritis. 
Thus, E. N. Loeb, Seegal, Lyttle and Jost have shown in a series of eight 
patients, that following recovery from acute glomerulonephritis a second 
infection caused no return of nephritis. In these patients, the infection 
preceding the onset of the attack of acute nephritis and the second 
infection occurring after complete recovery were proven bacteriolog- 
ically and by means of antistreptolysin determinations to be due to the 
streptococcus hemolyticus. In three other patients, transient hematuria 
or albuminuria or both developed with the second infection, but none 
of the eleven patients developed chronic glomerulonephritis. 

I should like now to discuss a few points in relation to the diagnosis 
of chronic glomerulonephritis. The diagnosis is, as a rule, easily estab- 
lished on the basis of the continued presence of albuminuria, cylindruria 
and varying degrees of hematuria either with or without the extrarenal 
manifestations of the disease. At times, however, it presents a trying 
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problem and the difficulties in distinguishing the acute and chronic forms 
of the disease have been mentioned. The differentiation between chronic 
glomerulonephritis and arteriolar nephrosclerosis is sometimes impossible 
but is of little importance except for academic reasons. 

The differentiation between the nephrotic phase of chronic glo- 
merulonephritis and true nephrosis also offers difficulties and is of 
importance because in the latter complete recovery takes place in about 
50 per cent of the cases. Both conditions have in common, massive albu- 
minuria, edema, decrease in the serum protein content with a tendency 
toward inversion of the albumin-globulin ratio, lipemia and often lower- 
ing of the basal metabolic rate. The diagnosis of chronic nephritis 
becomes probable if, in addition to these signs, there be enlargement of 
the heart, marked hypertension, changes in the eyegrounds, significant 
impairment of renal function or numerous red blood cells in the urinary 
sediment. The age of the patient also has significance since true nephrosis_ 
rarely occurs in adults. The difficulties encountered in the diagnosis are 
exemplified by the following case record. A boy of fourteen developed 
headaches and edema about two weeks after a head cold. On examination, 
he had massive edema, and a blood pressure level which reached 160/00. 
His urine showed the presence of large amounts of albumin, many casts 
and occasional red cells. His blood urea rose to 100 mg. per 100 cc. This 
patient was believed to have chronic glomerulonephritis of the nephrotic 
type. He subsequently died from pneumococcus peritonitis and exami- 
nation postmortem demonstrated the presence of pure lipoid or true 
nephrosis. 

The differentiation between latent glomerulonephritis and ortho- 
static albuminuria presents difficulties in adolescents in whom no signifi- 
cant disturbance of renal function can be determined by the usual tests. 
The evidence favors an orthostatic process if the albuminuria disappears 
with bed rest but this is, however, not entirely conclusive, as the albu- 
minuria in some cases of latent nephritis may diminish greatly with rest 
and increase with activity. If hypertension or other extrarenal manifes- 
tations are present, the problem of diagnosis is simple. In a number of 
cases, only prolonged observation with repeated urine examinations will 
serve to clarify the diagnosis. 

It must be borne in mind that the picture of advanced renal insufh- 
ciency often results from kidney disease other than chronic nephritis. 
In those cases in which the history is in doubt, and in which pyuria plays 
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a prominent part, if bouts of fever have been present or if the clinical 
picture is in any way unusual, it is essential that x-ray examination and 
pyelography be employed. 

Finally, it should be recognized that albuminuria, casts and red blood 
cells appear in the urine in cardiac decompensation, in jaundice and in 
severe febrile disease. Thus, in cardiac insufficiency, in addition to the 
urinary changes described, the blood urea may reach 0.70 gm. per |. or 
more, the blood urea clearance may be diminished and the phthalein 
excretion often falls to 30 per cent or even less. Hence, it is often 
impossible to state whether chronic nephritis is or is not present and 
decision must be postponed in such patients until cardiac compensation 
is re-established. If eyeground changes, fixation of the specific gravity 
of the urine, and marked hypertension accompany cardiac failure, it is 
probable that nephritis is also present. 

While the prognosis in patients with chronic glomerulonephritis is 
ultimately bad, the velocity with which the disease reaches its fatal 
termination is extremely variable. Except in the terminal stages, it is 
practically impossible to predict the probable life span of a patient on 
the basis of clinical observations and laboratory studies, made at any one 
time. Repeated observations and studies of renal function made over a 
period of months or years are of far greater value insofar as they may 
reveal an approximate curve of the velocity of progression of the disease. 
Despite the most careful supervision, however, prediction of the course 
of chronic glomerulonephritis is hazardous. For example, a patient may 
be observed during an acute exacerbation of the disease. After some 
months, activity may subside and the patient may lead a normal and 
useful existence for many years before uremia develops. Thus, in a 
patient seen at the Presbyterian Hospital with massive edema, hyper- 
tension, nitrogen retention, albuminuria and hematuria, the blood pressure 
now, twenty years later, is normal and only albuminuria and cylindruria 
without impairment of renal function persist. In other cases of apparently 
the same initial severity, the disease may progress to a fatal termination 
in a few months. 

There are certain criteria, which although not infallible, have real 
prognostic value. When the disease is associated with rapidly progressing 
hypertension, when severe anemia develops abruptly, when in the course 
of a few months the power of concentration is lost and when activity 
of the disease as manifested by copious microscopic hematuria persists 
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over a period of three to four months, the duration of life is usually less 
than two years. Furthermore, if decompensated renal function appears 
and the blood urea rises progressively to levels of perhaps 1 gram per I. 
the prognosis is equally grave. The presence of papilledema, combined 
with hemorrhages and patches of exudate in the eyegrounds also usually 
indicates that the duration of life will be less than two years. The same 
outlook may be anticipated when the urea clearance falls below 10 per 
cent of normal or when the phthalein excretion fails completely. 

In order to temper the significance of these dogmatic statements, I 
should like to mention briefly the record of one patient who broke all 
the accepted rules. In this girl, after six years of active glomerulonephritis, 
the excretion of phthalein in two hours was nil, her blood urea was 
go mg. per 100 cc. and her creatinine was 6 mg. per 100 cc. Despite this, 
the patient worked most of the time during the following six years and 
annual observations showed not only the persistence of markedly im- 
paired renal function but further accumulation of urea in the blood. 
The patient finally died in uremia and the diagnosis was confirmed at 
autopsy. Cases of this kind occur with sufficient frequency to warrant 
extreme caution in offering a bad prognosis for the probable duration 
of life. 

Before concluding, I should like to comment briefly on the treatment 
of chronic nephritis. It must be recognized that, in the treatment of 
chronic glomerulonephritis, we are dealing with the problem of therapy 
in a disease which is incurable at the present time. Hence, the physical 
comfort of the patient and, still more important, his peace of mind, 
deserve first consideration. If this principle be kept in mind, the patient 
may be spared the distress and discomfort associated with measures such 
as unnecessary dietary restriction, excessive purging, sweating and 
colonic therapy which are not only futile but which may be actually 
harmful. This apparent therapeutic nihilism, I believe, in reality better 
serves to make the patient’s existence tolerable than does over-energetic 
treatment. This point of view does not imply that a purely laissez faire 
attitude should be adopted. On the contrary, every effort should be made 
to introduce those measures which may retard the progress of the disease 
and it is essential that the patient be forewarned against those factors 
which appear to accelerate it. 

In the dietetic treatment of chronic nephritis only questions of pro- 
tein, salt and fluid deserve consideration. It is our impression that the 
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importance of protein restriction in some cases and of forced protein 
feeding in others has been over-emphasized in recent years. In chronic 
nephritis, characterized by albuminuria, cylindruria and some hematuria 
without edema or advanced renal insufficiency, there appears to be no 
reason for regulating the amount of protein in the diet beyond suggesting 
that the patient follow the adage of “moderation in all things.” In the 
presence of nitrogen retention, the amount of protein should be restricted 
because large amounts undoubtedly contribute to the retention of nitro- 
genous products. In these patients, the amount of protein may perhaps 
ideally be reduced to 40 or 50 grams a day. If, however, anorexia results 
in loss of weight and strength, it is far better to allow the patient to 
choose his foodstuffs without regard to theoretical consideration than to 
have him burn his own body protein and increase his non-protein nitro- 
gen retention from that source. 

When Epstein pointed out the importance of hypoproteinemia in the 
genesis of nephrotic edema twenty years ago, he logically introduced 
high protein feeding to compensate for protein lost in the urine. We all 
employ this diet today in the treatment of the edematous chronic 
nephritic, but I think it is fair to say that we are almost’ always disap- 
pointed in its effect upon the level of the serum proteins and amount of 
edema present. Nevertheless, it seems rational to attempt to maintain 
nitrogen balance in these patients in order to prevent the further depletion 
of serum albumin. This can usually be accomplished by the ingestion of 
about 100 to 120 grams of protein a day. I sincerely doubt that diets 
much higher in their protein content accomplish more and, in addition, 
they are distasteful to the patient deprived of salt. 

Our feeling concerning the place of salt restriction can be expressed 
in a few words. Sodium salts are essential for the formation of edema 
fluid. Hence, in the presence of abnormal fluid retention, regardless of 
the reason for its appearance, rigid limitation of sodium must be enforced. 
It is our opinion that there is no other sound basis for salt restriction in 
the treatment of nephritis and that employment of this therapeutic 
measure in the absence of edema often accentuates anorexia, nausea and 
vomiting. 

In patients with chronic nephritis, consideration of fluid ingestion 
is important only under two conditions. First, in the presence of edema, 
the intake of water should be restricted in accordance with the degree 
of retention, the acuteness of the symptoms and the presence of cardiac 
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insufficiency. Second, with the advance of renal insufficiency, the fluid 
intake should be increased to compensate for the loss of the power of 
concentration. If, however, the intake of fluid exceeds that amount which 
can be eliminated by the renal units still capable of function, edema will 
appear. 

The use of diuretics is contraindicated in patients with chronic 
nephritis exhibiting either hematuria, gross or microscopic, or significant 
impairment of renal function. 

The importance of the close relationship between recurrent or per- 
sistent infection of the upper respiratory tract and exacerbations of 
chronic nephritis can not be over-emphasized. Both the physician and 
the patient must look upon even a mild cold as a matter of concern and 
should treat the disorder accordingly. Tonsillectomy, in my opinion, 
should be performed routinely in patients with early nephritis and 
sinusitis merits rigorous attack. When, however, glomerulonephritis has 
progressed to the stage of advanced renal insufficiency, operative treat- 
ment of disease of the nose and throat has no place. 

In conclusion, I should like to say that this brief sketch of certain 
aspects of glomerulonephritis in no way does justice to the scope of the 
title and I must add that I have considered only a few phases of the 
disease which seem to have particular interest at the present time. 
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CALCULOUS DISEASE IN THE URINARY TRACT* 


The Formation of Stone 


Linwoop D. Keyser 


Surgeon, Roanoke General Hospital, Roanoke, Virginia 


GSesesese5e5e) HE PROCESS of stone formation in the urinary tract has 
been one of the most elusive of medical problems. Prior 
T to 1917, when Osborne, Mendel and Ferry made the 
chance observation that rats fed on a diet deficient in 
Gesesesesesesa) Vitamin A developed urinary calculi, little purposive 
effort at solving the problem had been made. Through the ages, it is 
true, that man speculated with vagaries of the imagination concerning 
water, the soil, uric acid and lime excretion as etiologic factors. Latterly 
with the development of the modern concept of bacterial infection, of 
urostasis, and of metabolic disorder, hypothetic consideration of the 
influence of these agencies has been championed by many clinicians. 
Since 1920 a series of experimenters and clinicians have diligently 
approached the problem in the laboratory and at the bedside. While 
the chemists and bacteriologists have been of help, it is interesting to 
note that many of our best contributions have come from the urologist 
himself who has at least investigated, stimulated, and actively helped his 
colleagues in the basic sciences. 

What do we know of lithiasis today? It shall be my purpose to 
correlate the pertinent data which has aggregated in the last few years 
and to establish the thesis that stone may arise in several ways: that it is 
an end result of several types of colloidai crystalline aggregation into 
a solid mass. I shall attempt to show the grosser features of some of these 
processes and finally to point out how far we may attempt to control 
stone disease within the limits of our present scientific knowledge. 


Tue Cottom—CrystaALLow PReEciPITATION MECHANISM 
CRYSTALLINE HYPEREXCRETION AS A CAUSE OF STONE 


Stone arises when colloids and crystalline matter are simultaneously 
precipitated in the free urinary stream. The colloidal gel enmeshes 
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agglutinated or fusing crystals and forms the organic framework around 
and within which these crystals are laid down as building elements. 
The process may be stimulated, first by the hyperexcretion of excessive 
crystalline material through the kidneys beyond the power of the urine 
with a given pH, colloid and salt content to maintain solubility; second, 
by the entrance of foreign colloid into the urinary stream. Hypothetic- 
ally we must consider further the possibility of stone formation by the 
precipitation of normal colloid from the state of a sol to that of a gel by 
factors which are as yet unknown. 

The scientific establishment of the colloid crystalloid precipitation 
mechanism rests on the following facts: 
1. Crystalloids, e.g. calcium oxalate, precipitated from colloidal solu- 

tions in vitro change from isolated noncoalescent crystals to those of 

fusing stone forming type. (Rainey, Ord, Shattock). (Fig. 1). 
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Fig. 1 


A diagrammatic sketch of the serial relationship of 
noncoalescent and coalescent forms of oxamide and of 
calcium oxalate crystals. W. M. Ord in 1871 recognized 
the power of colloids in vitro to modify the morphology 
of crystalline matter and traced the relationship of 
noncoalescent and coalescent varieties of calcium oxalate 
as shown above. Later he showed with Shattock that 
the coalescent forms constituted the structural units 
of calculi as seen microscopically. 


2. Hyperexcretion of oxamide, of calcium oxalate and more recently 
of calcium carbonate, experimentally produced in animals, is asso- 
ciated with agglutination of crystals in an organic framework of 
colloid to form calculi. This process takes place in the urinary 
stream, is not confined to the papillae and does not seem to be related 
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Fig. 2 : 


Bilateral lithiasis in a rabbit fed oxamide daily for 
seventeen days; larger masses lie behind the free mar- ' 
gin where the calices are attached to the renal paren- . t 
chyma. 

















Fig. 4 


Calcium carbonate stones in kidneys and ureters of 
rabbit. Result of feeding 1 gm. calcium carbonate to 
2 kg. rabbit daily over 4 months. 





Fig. 5 











Oxamide crystals as observed in urine under the in 

Fig. 3 fluence of the urinary colloids. These crystals have 

&. assumed a morphology altogether different from the 

synthetic form. We can trace the evolution of crystals 

Calcium oxalate stones in bladder. Result of intense through noncoalescent crosses, crosses with interbrach- 

oxaluria produced by injection of normal buty! oxalate ial spaces partly filled out, squared forms and coales 
and calcium chloride. cent spheroids. 
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to lime salt impregnation of cells. However, casts of agglutinated 
crystals are noted at times in the collecting tubules. (Figs. 2, 3, 4). 
Artificial concrements have been formed in vitro by precipitating 
fibrin and calcium phosphate simultaneously from the same solution 
(Schade). 

Oxamide fed to animals and excreted in the urine undergoes crystal- 
line change to a stone forming type by adsorbing colloid. The process 
can be repeated in the test tube, where synthetic oxamide dissolved in 
urine on boiling and reprecipitated on cooling undergoes a change in 
morphology to spherular stone forming crystals. (Figs. 5, 6). 
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Fig. 6 


a—Crystals of pure oxamide synthetically prepared; 
X300. 


b—Deposit obtained when synthetic oxamide is 
dissolved in boiling urine and allowed to precipitate 
on cooling. The crystals are the developing-cross 
type; they are pigmented and show marked tendency 
to fuse into small agglomerations. This sediment 


is indistinguishable from that in the urine of rabbits 
fed on oxamide; 00. 


c—Oxamide crystals deposited in vitro from urine 
in which the synthetic chemical was dissolved by 
boiling, showing the perfect smooth sphere and no 
tendency to fusion; X200. 


5. Experimental hyperexcretion of calcium oxalate and carbonate 





associated with calculus formation shows a similar crystalline mor- 
phologic change (Fig. 7). The clinical type of stone which agrees in 
detail with hyperexcretion calculosis is that associated with hyper- 
parathyroidism. High blood calcium and low phosphorus, a shift of 
excessive excretion of calcium from the alimentary to the urinary 
tract, the occurrence of calcium phosphate casts and amorphous 
spheroidal crystals in the urine, the tendency to bilateral lithiasis, and 
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Fig. 7 


Small calcium oxalate calculi experimentally produced 
as in text, crushed on slides to show crystalline ele- 
ments in structures, Note that the small fusing spher- 
oids constitute the structural units. 


finally, the cessation of the stone-forming process when the hyper- 
parathyroidism is corrected with restoration of a normal calcium 
phosphorus excretion, establish the fact that hyperexcretion of cal- 
cium phosphate has been the cause of the stone formation. 

The incidence of calculus in association with phosphaturia, oxaluria 
and uraturia in excessive amounts has not been definitely determined. 
We do know that stone is frequent in these diseases, but clinical 
reports as to the quantitative urinary excretion of the salts involved 
are lacking. However, the impression remains that gouty individ- 
uals on excessive urate elimination frequently have ureteral colic. 
Indeed, in a few instances of recurrent urate calculi, we have found 
the blood uric acid elevated. It is therefore likely, but not estab- 
lished, let us emphasize, that excretion of phosphate, oxalate and 
urate may progress quantitatively to the point of crystalline precipi- 
tation at a given pH, colloid and salt concentration. These crystals 
are isolated units as a rule and pass with the urine. However, when 
the excretion exceeds a certain threshold level, crystalloid and colloid 
precipitation takes place simultaneously with concrement formation 


as a result. 

Cystin and xanthin stones owe their origin to the entrance of 
foreign water insoluble crystalline matter into the urinary stream by 
reason of metabolic error. Hence the mechanism of their formation 
appears to correspond essentially to that of the hyperexcretion type. 
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7. Fibrin calculi appear to be our only known example of stone resulting 


from a foreign colloid (fibrinogen) being precipitated simultane- 
ously with lime salts. The clinical cases parallel in some measure 
Schade’s test tube experiment, as in these stones fibrin and calcium 
salts are found precipitated together. 

Again the probability exists, theoretically at least, that colloidal 
changes may take place in the urine with consequent loss of urinary 
solution power and precipitation of crystalline matter which is being 
excreted in amounts normally held in solution or deposited as isolated 
units. The existence and cause of such colloidal change has not been 
demonstrated to date, yet such a possibility cannot be excluded from 
consideration. This concept might explain why some phosphaturias, 
oxalurias and uraturias escape calculous formation and others do not. 


Tue CrysTALLINE ENCRUSTATION IMPREGNATION MECHANISM 


Speciric INFECTION AS A CAUSE OF STONE 


Stones may arise from the impregnation or encrustation of cells, 


bacteria, tissues, or foreign bodies with urinary salts. This salt deposi- 
tion may occur within or upon the cell, within certain layers of tissues, 
such as in subepithelial plaques (as described by Randall), upon clumps 
of bacteria or upon any foreign body. The deposition of lime salts in 
necrobiotic tissues has not been satisfactorily clarified nor will I enter 
at this time into the many theories which pathologists have advanced 
to explain the process. However, the scientific establishment of a salt 
encrustation impregnation mechanism in forming stone rests upon the 
following facts: 


I. 


Stone may be produced in animals by infection with specific 
stone-forming bacteria isolated from the urinary tract of patients 
with rapidly growing or recurrent calculi. This has been demon- 
strated by Hegar and Magath with proteus, by myself with strep- 
tococci, and by Hellstrom and Hryntshak with staphylococci, while 
Rosenow and Meisser with streptococci from the teeth of such 
patients reproduced stone in dogs. Hegar and Magath found the 
bladder mucosa of rabbits to be impregnated with lime salts as the 
result of infection with the alkaline urea splitting proteus. I like- 
wise noted calcium impregnation of urinary tract epithelium under 
such conditions after infection with streptococci and could trace 
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histogenetically the breaking off of particles of this lime-encrusted 
tissue to grow and form free vesical, ureteral and renal calculi. 
(Figs. 8, 9). 

In a series of human kidneys with calculous pyonephrosis, sections 
of tissue adjacent to stones in calyces when stained with Von Kossa’s 
silver nitrate method for calcium phosphate, show lime impregnated 
cells and I have been able to trace the histogenesis of stone from this 
calcified renal epithelium, portions of the calcified material breaking 
off to form free calculi, or at times remaining attached to the sub- 
jacent tissue, the mass growing into the calycal lumen. In histologic 
detail this process corresponds to that observed in experimental 
animals with infectious calculosis. (Fig. 10). 


Randall has shown that stone frequently arises from subepithelial 
salt deposition in papillary “milk plaques.” This process he feels 
may not be associated with infection, but its actual cause is as yet 
indeterminate. 


Again stone can be produced experimentally in many species of 
animals by extreme dietary starvation in vitamin A and B, especially 
the former. The histogenetic study of such calculosis reveals kera- 
tinization of urinary epithelium with an intensely alkaline crystalline 
urine, in consequence of which deposition of lime salts takes place 
within and upon this effete epithelium. (Osborne, Mendel, Ferry, 
McCarrison, Fujimake, VanLeersum, Peacock, Higgins, Grossman). 
Infection appears late as a rule and after the lime salt deposition has 
begun. The role of infection in producing larger calculi is indeter- 
minate. However, the fundamental picture of lime salt encrustation 
impregnation mechanism appears again. 


The association of calculi, chiefly the carbonate and phosphate 
variety, with alkaline urea splitting organisms such as the proteus, 
streptococci and staphylococci is well known. These are the sec- 
ondary calculi of Albarran in contradistinction to the primary or 
assumedly aseptic calculi, composed of urates and crystalline phos- 
phates and carbonate, which are more often found in neutral or 
acid urines. The reproduction of such secondary calculi by intra- 
venous, dental canal and direct vesical infection by different workers 
with specific bacteria from stone-forming patients, the failure to 
produce stone with non-specific bacteria, together with the demon- 
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Fig. 8 


(B) 


Infectious calculosis produced by infection of rabbit’s 
bladder with streptococci from the urine of a stone Fig. 10 
forming patient. Note encrusted cystitis, dilated ureters 


and pyonephrosis five weeks after infection. , : ‘ ‘ 
. ' Histogenesis of calycal stone in human kidney removed 


at operation. 

a—Areas surrounding calycal stone removed for section 
and stained by Von Kossa method for calcium, 
b—Ahbove areas stained with Von Kossa stain. Lime 
salt deposition within and upon epithelium, growing 
into lumen of calyx and breaking off to form free 
calculi. 








(A) (B) (C) 
Fig. 9 


Histogenesis of infectious lithiasis in rabbits bladder 
as shown in Fig. 

a—Necrobiotic epithelium produced by chemical irritation. 
b—Encrusted epithelium breaking off to form calculi. 
c—Encrustation of surface cells beginning. 
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stration of cell impregnation with lime salts both in animal and 
human urinary tracts, demands that we accept specific bacterial 
infection as the cause of at least one variety of stone. These calculi 
are unilateral and affect one site more often than the bilateral stones 
or those occurring at several sites in the urinary tract which are 
found when the hyperexcretion mechanism is at fault. They fre- 
quently cease to form after removal when drainage and elimination 
of the infection are established. 

6. The clinical occurrence of vitamin deficiency stone is as yet specula- 
tive. The geographic incidence of calculus, its relative disappearance 
in children of today as the result of better dietary, its infrequency in 
negroes, etc., are explained by the vitamin content of the diet. Photo- 
biometric tests such as that of Jeans are being used to determine 
ophthalmologic dark adaptation as a measure of vitamin A deficiency. 
These tests initially seem to support vitamin A deficiency as a factor 
in stone formation in many instances. Yet the evidence is incomplete 
and not conclusive. I have discussed elsewhere why I cannot support 
the vitamin A theory with enthusiasm. Patients with stone for the 
most part eat a dietary reasonably adequate in vitamin A. Whether 
or not they absorb it properly and whether or not the relatively slight 
lack of this vitamin is associated with stone and no other deficiency 
symptoms, is very questionable. 


Tue Facror or Urinary REACTION 


The solution of stone-forming material in urine is maintained by the 
protective urinary colloids, such as mucin, fibrinogen, chondroitin sul- 
phuric acid, etc., by the quantity of soluble salts and other solids present 
and also by the temperature, the dilution and the reaction of the urine. 
Thus urea, a so-called hydrotrophic compound, increases the solubility 
of calcium oxalate. The relative role of colloids and organic solids in 
maintaining solubility has recently been challenged and as we have little 
tangible knowledge of their practical control, I shall not review this 
controversy. The H-ion concentration, however, is a great factor in 
maintaining solution and within certain limits determines the composi- 
tion of the stone-forming material. 

Amorphous phosphates, and carbonates and triple phosphates are 
precipitated in urines of intense alkalinity, whereas the urates, oxalates 
and crystalline phosphates and carbonates with occasional exceptions 
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are thrown down from urines of relative neutrality or acidity (oxalates 
average pH 5.9, urates pH 5.6, phosphates pH 6.2, uric acid pH 6.5) 
(Maslow). 

Certain authors have held alkalinity itself as a cause of alkaline earth 
stones. The occurrence of such stones in patients on an alkaline ulcer 
dietary is cited. However, all ranges of pH are noted in normal indi- 
viduals without stone and the factors of infection or of hyperexcretion 
would seem more likely causes of lithiasis in such cases. Certainly some 
factor other than alkalinity is necessary before stone will form. 

~ Yet by changing the H-ion concentration of the urine the stone 
forming process may be definitely altered. In infectious alkaline experi- 
mental lithiasis, stone will not form if the animal is fed on an acid ash 
dietary such as oats, while a highly alkaline dietary seems to intensify 
the process. 


Tue Facror or Urostrasis 


The clinical and experimental evidence for urostasis as a primary 
cause of stone is entirely lacking. In maintaining infection and stag- 
nation, however, it is a matter of great moment. When the stone-forming 
process is active, when lime salts are being deposited by bacterial action 
on effete cells or when the colloid-crystalloid coagulation of hyper- 
excretion is present, it is easy to understand how urostasis augments the 
retention and growth of stony particles. The experimental evidence for 
this has been cited in other reports. 

Hence in the preventive therapy against recurrence of stone, uro- 
stasis is perhaps our greatest point of attack. The removal of obstruction 
occupies a place equally important with the eradication of infections and 
the administration of diets and drugs. 


Oruer Factors iN GENEsIS OF CALCULI 


Stones associated with fractures and infectious diseases of bones, 
with injuries to the vertebral column and spinal cord, come up for 
consideration. Our knowledge concerning their etiology is not exact 
and time does not permit an account of the theories that have been 
advanced to explain their incidence. In bone disease a disturbance of 
the calcium phosphorus excretion is held, not without controversy to 
be sure, to be the cause. The tendency to bilaterality of such stones, 
their apparent initial independence of infection, supports the theory of 
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hyperexcretion as the mechanism at fault. In “osteitis deformans”, Gold- 
stein and Abeshouse feel that vitamin A deficiency may explain the 
increased incidence of calculous disease. In “osteitis fibrosa cystica” 
increased calcium excretion in association with hyperparathyroidism 
seems the cause, while in rickets the frequent incidence of lithiasis is 
explained again as due to an increased calcium phosphorus excretion. 

Bacterial clumps encrusted with urinary calculi, i.e., the bacterial 
nuclei stones, such as have been described by Eisenstadt, Scholl and 
others, are interesting. Hellstrom has shown staphylococci in layers 
within the laminations of alkaline calculi. Whether the bacterial clump 
acts as a foreign body or as a urea splitting agent to precipitate lime 
salts on effete cells is controversial, although the weight of evidence 
supports the latter conclusion. 

The factors of renal trauma, formation of stones on sutures, in 
fistulous tracts, in association with tuberculosis and cancer offer material 
for speculation which for the time must be passed by, as exact evidence 
of their mechanism of formation is lacking. 

From this background, however, we must conclude that stone is 
not a disease entity. Rather it is a physical manifestation of crystalline 
matter, i.e, a change in form which results from several physico- 
chemical mechanisms. Two of these mechanisms, viz., the colloid- 
crystalloid precipitation type as produced by crystalline hyperexcretion 
and the encrustation-impregnation type produced by specific bacterial 
action have been established and demonstrated on experimental and 
clinical grounds. Nevertheless, other mechanisms must yet be deter- 
mined to explain the manifold aspects which stone disease may assume. 


DissoLuTION oF Urinary CALCULI 


Crowell’s dissolution of cystin calculi by urinary alkalinization and 
Randall’s use of phosphoric acid to dissolve small fragments marked 
the first steps in this line of therapy. The solvent for stone has long 
been sought. Being impressed with the alkalinity of the urine associated 
with certain alkaline earth stones, I attempted to shift the urinary 
reaction to the acid side using dilute nitro-hydrochloric acid, ammonium 
nitrite and chloride and an acid ash diet. In 1933 I reported with x-ray 
demonstration partial dissolution of a carbonatic calculus by such urinary 
acidification, the first instance of its kind. (Fig. 11). Since then I have 
been successful in causing the disintegration and passage of six alkaline 
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Fig. 11 


Large carbonatic calculous pyonephrosis in right kidney 
treated by nephrectomy. Recurrence in left kidney after 
thirty days. Streptococcic infection. Reduction in size 
of calculous mass with two small fragments remaining 
after thirty days of urinary acidification and pelvic 
lavage with phosphoric acid. 


calculi by urinary acidification, and of two uratic stones by intense 
urinary alkalinization. 

The development of the acid-base diets with addition of vitamin A 
was popularized by the reports of Higgins and others, so that the method 
has enjoyed a fair period of trial in the hands of American urologists. 
Undoubtedly too much was expected of the method, as the results on 
the whole have been disappointing. The report of Oppenheimer and 
Pollack from Beer’s Clinic is exemplary of the usual failures that have 
been obtained by this type of therapy when careful statistical tabulation 
of cases is carried out. 

Recently-formed, soft concretions of calcium phosphate and car- 
bonate do frequently disappear on urinary acidification. Dense, well- 
defined calculi of long standing do not respond. Small stones in calyces 
in well-draining and well-functioning kidneys remain unaffected for 
years, as do unimpacted ureteral stones, both of which one would believe 
to be amenable to such therapy. 

In this connection the study of dissolution of surgically removed 
calculi in weak acids in vitro has been interesting. Most carbonatic and 
phosphatic stones become soft and disintegrated on their surface, but 
soon a harder resistant layer is encountered upon which the acid fails 
to act. We fail to remember the organic colloidal matrix in the stone 
structure, the latter being resistant to weak acid or alkali as it is com- 
posed of irreversible colloidal “gel” in which crystals have become 
enmeshed in the process of precipitation. 
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The principle of acid base shift of the urine is of necessity bound to 
fail even with good renal secretion and proper drainage. The following 
cases illustrate success and failure of this therapy: 


E.G.B., male, aet, 42—Recurrent ureteral calculi of ammonium magnesium phosphate 
over ten year period. Recurrence stopped by ureteral dilatation and urinary acidification. 
One small calculus persists in left kidney over nine year period in spite of periods of 
prolonged urinary acidification and forced vitamin A administration. (Fig. 12). 





L.W., nurse, aet, 35—Persistent right ureteral colic. Urinary acidification and vitamin 
A over two month period. Finally passage of small non-opaque caleciwu carbonate cal- 


culus which easily dissolved in acid in test tube. 














Fig. 12 


G.T.B., male, aet, 32—Recurrent phosphatic calculus at left uretero-pelvic juncture 
after two years. Partial dissolution of stone and passage after two weeks urinary 


acidification. (Fig. 13). 














Fig. 13 
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Mrs. G.T.B. (wife of G.T.B.), female, aet, 30—Stone in right ureter. Good kidney 
function. Urine alkaline. After four months vitamin A and acidification therapy failure 
to dissolve. Removal by ureterolithotomy. Phosphate calculus. (Fig. 14). 














Fig. 14 


Mrs. T.O.B., nurse, aet, 30—Recurrent calculus left upper calyx two years after 
removal of right kidney for calculous pyonephrosis. Observed over a period of six years 
with frequent ureteral dilatation, vitamin A and acidification of previously alkaline 
urine. Stone remained stationary in size. Removal by pelviolithotomy. (Fig. 15). 





19 2G 


Fig. 15 


The direction in which to shift the urinary reaction is not always 
easy of clinical application. Certain uratic and oxalatic calculi, fibrin 
types and phosphatic varieties are found with acid and alkaline, with 
infected and uninfected urines. No single dietary or drug therapy can 
be expected to give consistent results. Each case must be studied indi- 
vidually. Stones are almost always more or less mixed in chemical 
composition. This varies with the previous diet, individual metabolic 
trends and consequent variation in the amount of crystalline stone- 
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Mrs. O.C.B., female, aet, 50—Bilateral stag horn calculi. Calcium and phosphorus 
normal in blood. Alkaline urine with proteus infection. Could not acidify. Poor renal 
function. Death from hemorrhage after operative removal of left calculus. Calcium 
phosphate in type. (Fig. 16). 





Fig. 16 Fig. 17 


O.C.B., male, aet, 50, husband of Mrs. O.C.B.—First cousins. Bilateral calculous 
pyonephrosis. Calcium and phosphorus normal in blood. Alkaline urine with proteus infec- 
tion. Infection reduced by sulfanilamide and urine acidified by diet and acid therapy 
pushed to point of tolerance. Vitamin A administered. Operation to date refused. No 
change in size of calculi. Course progressively downhill with increasing renal insufficiency. 
(Fig. 17). 


forming material excreted. The urinary dilution, the quantity and kind 
of colloidal matter present, the H-ion concentration, factors constantly 
changing from hour to hour during the day, come into play. Only 
within narrow limits can we attempt to control them clinically. Given 
a patient with calculus we can only conjecture as to the possible rela- 
tionship of these factors when the stone actually began to form. How 
to deal with laminated stones where urates, phosphates and oxalates 
preponderate in different layers, is from the standpoint of shifting the 
urinary reaction, an unanswerable problem. Hence the purposive disso- 
lution of stone with the present methods is unlikely in an individual 
case and unless certain circumstances prohibit surgical or cystoscopic 
removal, dissolution should be attempted only for a short period and 
with softer types of stone. If no change in size is noticeable within 
a few weeks, further effort along this line will likely fail and prolonged 
maintenance of high acidity or alkalinity is not without hazard to the 
patient’s urinary tract. 
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PREVENTION OF RECURRENCE OF Urinary CALCULI 


How far are we justified in applying our present knowledge to the 
important problem of recurrence of stone after surgical removal? I feel 
that by the application of certain principles which are consistent with 
our concepts of etiology much of practical value may be accomplished. 
A system of therapy which I have employed satisfactorily with certain 
modifications during the past seven years may be outlined as follows: 

1. Remove all stones and fragments as far as possible by surgery or 
cystoscopy. 

2. A qualitative chemical analysis of the stone removed should be 
carried out immediately. 

3. X-ray should be made immediately and at intervals of six months 
to one year for several years after operation. 

4. Seek and correct possibly related metabolic errors. The blood 
uric acid, serum calcium and blood phosphorus and phosphatase deter- 
minations should be routine observations. Cystinuria should be investi- 
gated. If hyperparathyroidism is suspected, x-rays of the bones and other 
pertinent data are to be obtained. 

5. The diet should be regulated with regard to the chemical composi- 
tion of the stone. Dietary regulation assumes two aspects. First, the 
administration of a diet which will deplete exogenous supply of the 
stone-forming material, e.g. a low purin diet in uratic calculi, or a low 
oxalate dietary in oxalatic stone. Second, a dietary such as the acid or 
alkaline ash type which attempts to change the urinary reaction to the 
point of maximal urinary solution of the stone-forming chemical. Com- 
binations of the two may be and should be attempted. 

As for uratic calculi, the consistency with which these stones are 
associated with a hyperexcretion of uric acid is not known. However, 
intense urinary alkalinization is attendant upon disappearance of urate 
crystals from the urine. Therefore, a low purin alkaline ash diet is theo- 
retically ideal here. 

Oxalatic stone presents a problem. Exogenous sources should be 
excluded by low oxalate dietary. However, as Neville has pointed out, 
the source of oxaluria is probably endogenous, being associated with 
vitamin B—D deficiency. Oxaluria may be corrected by administration 
of these vitamins. While oxalates are precipitated in a wide range of 
urinary reaction, their solubility is perhaps better at a higher acid range. 
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Therefore, a high acid ash diet, low in oxalates, and rich in vitamin B 
and D is to be given. 

Phosphate and carbonate stones require a high acid dietary. Control 
from the standpoint of exogenous sources seems impracticable. Cystin 
is held in solution in alkaline urines. Hence the basic diet is indicated. 

6. Administer Vitamin A—The controversial status of vitamin A 
in lithiasis has been mentioned. Nevertheless the tonic effect of this 
vitamin on epithelial structures is indisputable and if tolerated by the 
already much dieted patient it should be given. 

7. Eliminate urinary and focal infection. Gram stained smears and 
cultures of the urine from the bladder and each kidney should be made 
at the initial urologic examination. 

Oral antiseptic drugs may aid and the ketogenic diet or mandelic 
acid therapy may be tried with success. Neoarsphenamine in coccal infec- 
tions is of value. However, coccal and proteus infections are most 
resistant and do not consistently respond to any treatment with which I 
am familiar. Sulfanilamide cautiously used may reduce proteus infection 
in alkaline urine and after this infection is eliminated urinary acidifica- 
tion may be accomplished when it has previously not been obtainable. 

Focal infection should be routinely removed. Dental, tonsillar, 
prostatic, cervical, and alimentary tract infections demand especial care. 

8. Establish satisfactory renal and ureteral drainage. In the attack 
on urostasis I routinely practice periodic postoperative lavage with the 
free use of indwelling catheters and ureteral dilatation with bulbs. In 
spite of sharp controversy concerning this procedure, I feel that it is 
one of our best therapeutic measures in treating any type of chronic 
non-tuberculous urinary infection. Nephrostomy, suspension of the 
kidney, removal of vesical neck obstruction are to be carried out when 
indicated. Lavage with phosphoric acid in 1 to 2 per cent solution may 
dissolve encrustation, sand, or minute calculi. The dilated ureter may 
afford passage to small concretions. Sacrifice the offending kidney only 
as a last resort. 

9. Shift the urinary reaction to the range which will best keep the 
stone-forming crystals in solution. This feature has been previously 
dealt with. At the outset it is important to determine the H-ion concen- 
tration several times daily. The urine from each kidney should be sepa- 
rately studied with indwelling catheters. The patient should be instructed 
to make his own H-ion determination either with a LaMotte or similar 
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indicator or with methyl red, nitrazene, or chlorphenol red paper. ‘There 
is a potential danger in keeping the urine at an intensely acid or alkaline 
range over a long period of time. Systemic acidosis may be produced 
by too large or too long continued dosage of acid drugs and even 
nephritis can occur. For this reason, patients on such a regimen should 
be under constant observation by an understanding urologist who is 
familiar with this type of work. Chute has called attention to the fact 
that ammonium salts may actually form a source of food for urea split- 
ting organisms if urinary acidity is not obtained and that urinary acidifi- 
cation will increase the elimination of calcium salts in the urine. Such 
calcium hyperexcretion may thus theoretically promote the growth of 
stone. 

10. Patients with fractures, infections or other disease of bone, 
those with spinal cord lesions, renal trauma, or patients long bed-ridden 
should have their urine kept acid by diet and drugs and furnished ample 
vitamins as a prophylaxis against stone. 

In 1933 I reported sixteen cases of rapidly recurrent calculi which 
had had their cycle of recurrence of from one to nine years permanently 
broken by the use of such measures. Since that time numerous similar 
cases have been treated successfully by myself and others. 

The application of these principles is not easy, and requires an 
unusual degree of care as to detail on the part of the urologist and the 
utmost in cooperation on the part of the patient. Certain cases of rapidly 
recurrent calculi are baffling and at times impossible to correct. Yet we 
are reducing recurrence according to statistical information to a lower 
percentage level each year. 


CoNCLUSION 


Thus I have attempted to present to you the facts known regarding 
the etiology and prevention of urinary lithiasis. Admittedly the story 
is long and tangled. Nevertheless present day concepts give us a work- 
ing basis, a point from which to start that was not existent twenty years 
ago. Scientific knowledge progresses by a process of evolution in which 
many investigators take part. With the intense interest at present being 
shown in this problem in many centers by earnest workers, I feel that 
it is not too much to prophesy that within a few years much will be 
added to give us a clearer understanding of this most interesting clinical 
phenomenon, stone in the urinary tract. 
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MEASURES SUGGESTED IN PREVENTIVE THERAPY 
OF RECURRENCE OF URINARY CALCULI 


With Comments on the Treatment of Urinary Infections 





Stones should be removed surgically or cystoscopically when possible. Dissolution of large dense calculi unlikely 
with present methods. 


A. Chemical analysis of stone removed. 
A SIMPLE METHOD FOR THE QUALITATIVE ANALYSIS OF URINARY CALCULI 


(Modified from Hawk and Bergeim—Physiologic Chemistry, and Hammarsten-Lehrbuch der Phys. Chem.) 
Domanski—Jr. Urol. Mar. 1937. 


Each of the concentric layers of the calculus must be subjected to separate analysis. Material for examination is obtained by 
sawing the calculus carefully thru the nucleus, then separating the layers, or by scraping off from each layer (without separating 
the layers) enough powder to conduct the examination as outlined below. Seek nucleus separately with care. Study micro- 
scopically for organized organic matter (cells, bacteria) or foreign body. 
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*Flame test frequently imperfect with small amounts. 


**Murexide Test 


To a small amount of the powder in a small evaporating dish add 2-3 drops of concentrated nitric acid. Evaporate to dryness 
over a very low flame or water bath. A red or yellowish residue remains which turns purplish red after cooling the dish and add- 
ing a few drops of very dilute ammonium hydroxide. The color is due to the formation of murexide. 


***KOH frequently fails to liberate appreciable ammonia. 
Most stones are mixed in composition. 


Rapidly recurrent stones tend to be pure and relatively unmixed and of the same composition as their 
predecessors. 











(approx.) 


Red—pH below 5.5. 
Yellow—pH above 5.5. 


{ 


Yellow—pH below 5.3. 


or Nitrazene Paper { & DH at 5.3 


(LaMotte Chem. Products Co., Baltimore). 
or 0.04 percent chiorpheno! red—1 drop to 20 drops urine 


Coleman & Bell 


For H-lon Determination Use indicator with Color Card such as LaMotte Duplex indicater 
or Use Methy! Red Paper 
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Pink—pH 5.5 te 5.8. 
Use These — 


{ Bee—ot 5% 


A 


— Patient May Be Taught To 


B. Blood chemistry studies— 
Blood uric acid—serum calcium—blood phosphorus. (Repeat several times.) 
C. Uratic calculi—Low purine diet*— 
Intense alkalinization of urine. 
Calcium oxalate calculi— 
Low oxalate dietary* Intense acidification of urine. Give Vitamins B and D to decrease oxaluria. 


Calcium oxalate is precipitated in a wide range of urinary reaction. Best solution is maintained at 
pH 5.2, poorest at pH 6.1 (Maslow). This is most difficult stone to dissolve or to control by 


urinary reaction. 
Calcium carbonate and calcium or ammonium magnesium phosphate calculi. 
Low phosphate dietary.* (Especially avoid milk and dairy products. Probably high acid ash diet 
better 


Intense acidification of urine. (pH 4 to 5). 
Cystin calculi— 
Intense alkalinization of urine. 
*An excellent series of diets are listed in an article by Grant and Simpson—Southern Medica] Journal—July, 1930. Also consult Barborka, 
Treatment by Diet, Lippincott, 1984. 
[D. To acidify urine—ACID ASH DIET—(see next page). 
Dilute nitrohydrochloric acid (aqua regia). 
BR Conc. nitrohydrochloric acid .......... (aeteeh edd NER EeHedEE CERO E 10 cc. 
BRIS WHINE ©. Bs. 0556 0:0: 6:6:0:0:0:6.0:0.0:05.0:6:000:0:0065.0.00066450448000498000008 100 cc. 
Sig: Take 1 drachm in 1 glass water q. 1 to 2hrs. to tolerance. Sip through tube and rinse 
mouth with sodium bicarbonate solution after taking. Care not to swallow bicarbonate solution. 


Or Use ACID DIURETIC MIST. 


Ammonium benzoate CAPERS SOS E NES Dr. II This syrup is usually well tolerated and has been 
Ammonium chloride sete eeeeeerees Dr. III found the best urinary acidifier in our experience. It 
Ammonium nitrate ............... Dr. III may be used together with— 
Saccharose CAA nae er eki Rae Rue Oz. IV Enteric coated tablets—Ammonium Chloride— 
Elixir of Lactated Pepsin q. s. ..... Oz. VIII 6 to 10 gms. daily 

N. B.—Mix in mortar to syrup. Enteric coated tablets— Ammonium Nitrate— 

aa P 6 to 10 gms. daily 

Sig: Drachms one to two in glassful water every P 

one to two hours unless nauseated. Watch stool to be sure enteric coated tablets are absorbed. 


Each drachm contains 0.5 gm. of acidifying drug. 

The use of the acid diuretic mixture, dilute aqua regia, enteric coated tablets, and acid ash diet singly or simultaneously has 
generally been well enough tolerated to render acid resistant urinary alkalinity. If patient is nauseated omit one or two 
doses and continue. When 8 to 10 gm. acidifying drug are exceeded in 24 hours watch for systemic acidosis. Certain types of urea 
splitting organisms, ¢.g., proteus and some staphylococci defy urinary acidification. Acid urine is possibly secreted, but is at once 
alkalinized by bacterial action. 

LACTIC OR HYDROCHLORIC ACID MILK (10 to 60 drops of lactic or dilute HC1 to 6 oz. boiled milk) — 

1 glass 4 times or more daily. Useful in infants and children. 


E. To alkalinize urine—ALKALINE ASH DIET—see next page. 
ALKALINE DIURETIC MIST. 


B DIE nines Geaedunees kee sead Oz. I 

EE IED oiccncecadceneens Dr. IV 
SG, COE occccccccccsccrscceses Oz. IV 
PE I BD 6:05 ste nnccsicessend Oz. VIII 


Sig: Drachms III in water a.c. and h.s. 





Magnesia, potassium citrate or acetate, sodium bicarbonate in suitable prescription. 


F. TO TREAT THE URINARY TRACT INFECTION— 

SMEARS AND CULTURES at Initial Urologic Examination. 

Study voided and catheterized bladder urine, catheterized ureteral specimens from each kidney, determining pH on usual 
dietary. 
Differentiate infectious organisms by laboratory methods. (Gram stain simple and useful.) 

NEOARSPHENAMINE—0.2 gm. intravenously followed in 5 to 7 days by 0.3 gm. 

Frequently of value in staphylococcus and streptococcus fecalis. Do not continue if first two doses show no improvement. 
Use cautiously in acute infections and with renal insufficiency. 

METHENAMINE—Keep urinary reaction below pH 5.6. Push dosage to tolerance 4 to 8 gm. daily. Watch urine for increase 
in red cells or casts. Do not continue large doses over long period. Drop maintenance dose to 3 to 4 gm. daily. If not 
effective after several days do not continue. If given intravenously calculate amount in total daily dosage. 

ACRIFLAVINE—CAPROKOL—AZO DYES (Pyridium, Serenium, etc.). Seldom sterilize urine, but good bacteriostatics and 
reduce infection. 
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KETOGENIC DIET—References—Clark, A. L. J. A. M. A. 107: 1280-1284-1936. Nesbit, R. M. J. A. M. A. 105: 1183-1184- 
1935. 


Not well tolerated in many patients. Used less frequently now as mandelic acid in most instances affects same organisms May 
more successfully and is better tolerated. Bacillary and streptococcus fecalis infections respond best, coccai infections 
poorly except at times in lower urinary tract. 

MANDELIC ACID—Has largely replaced ketogenic diet. Keep urinary concentration high by restricting fiuids to 1000 to 1200 
ec. daily (except in acute cases). Keep pH by acid-ash diet and drugs at pH 5.2. 

Give 12 gm. mandelic acid daily to adults (as sodium mandelate or ammonium mandelate). Infants and children according 
to age. Do not continue over two or three weeks and examine urine carefully for appearance or increase of red cells 
and casts. In cases of renal insufficiency take care not to produce acidosis. Watch for nausea, vomiting, hyperpnoea 
and check COz combining power of blood. 

SULFANILAMIDE—In urinary tract effective for bacilli including proteus. Does not affect cocci so well. Streptococcus fecalis 
does not respond. 

Active (probably most active) in alkaline urine. Keep pH at 7.5 or higher. Develops bactericidal urine in renal insuffi- 
ciency. At present oral administration appears equally or more effective than intramuscular or intravenous routes. 
Secreted in poor concentration in prostatic secretion, but very effective in prostatic infection. Dosage not standardized 
—Start with 60 to $0 grains daily in four doses. Reduce to 40 grains daily after 2 or 3 days. 

Watch tolerance of patient and for many bizarre untoward reactions—Progressive cyanosis, g' ia, h ia, 
hyperpyrexia, leucopenia, agranulocystosis, erythraemia, dermatitis, amemia, jaundice and retinitis indicate dis- 
continuance of drug. Usually prompt recovery from toxic symptoms ensues. Do not give any type of sulphates and 
especially avoid magnesium sulphate during sulfanilamide administration. Watch patient daily. 

REDUCE FOCAL INFECTIONS—teeth—tonsils—prostate—cervix—alimentary tract. 

SURGICAL DRAINAGE—Nephrostomy—Seminal Vesiculotomy—Cystostomy—Removal of prostatic obstructions—Suspension of 
kidney, etc—when indicated. 

UROLOGIC DRAINAGE—Indwelling catheters—Periodic cystoscopic, ureteral dilatation. Dilatation of small calibered urethras. SAM 
Valuable measures if applied gently and increasing size of dilator gradually. Avoid trauma. 

Lavage with 1 to 2% phosphoric acid, etc. Continuous irrigation with acids by any method is not tolerated by most patients 
and may provoke severe reactions. Of value chiefly in post-operative effort to prevent recurrence of stone. 

SUMMARY: 

Surgical removal of stone usuaily indicated when possible. Adjust urinary reaction in accordance with chemistry of stone. 

Correct metabolic error—hyperparathyroidism, uric acid, oxalate, phosphate hyperexcretion. Reduce infection. For coccal 
infections use neoarsphenamine and methenamine. For bacillary infections and streptococcus fecalis use urinary acidi- 
fication and mandelic acid. In alkaline bacillary infections use sulfanilamide. Remove focal infection. Establish 
drainage. 

Patients with bone disease (fractures, infections, tumors, osteitis deformans, osteitis fibrosa cystica); patients with 
spinal cord injuries or patients long bedridden—keep urine at acid range (pH 5 to 5.2) as prophylaxis against 





Later 


Sah: 





stone. 
G. Increase Vitamin A Intake—Sources—Cod liver oil—Haliver oil—Carotene (Provitamin A). 
FOODS— 
APRICOTS CHEESE Oysters Vegetables with green or yellow pigment, as 
BEEF LIVER (Am. or Swiss) Peaches Asparagus CRESS Sweet Potatoes 
Beef Fat CREAM Pineapples Beans, green LETTUCE Squash 
BUTTER EGG YOLK Prunes Cabbage PEAS (green) SPINACH 
Bananas Kidneys Tomatoes CARROTS Peppers TURNIP (tops) 
Cantaloupe Milk Corn (yellow) Pumpkins (yellow) ’ 
CHARD Oranges 


ACID-ASH DIET 
(Expressed in cc. Normal reagent per 100 gm. food) ] 
This diet is deficient in Vitamin C. For this reason Vitamin C vegetables of low alkaline-ash content may be added period- 
ically if the patient is on the diet for a long time. 


Egg Yolk 27. Pork, lean 10. Crackers, soda 8.3 Bread (rye) 49 , 
Oysters 15.1 Veal, loin 9.8 Pork chops 8. Corn Meal 49 
Macaroni 14.3 Ham, smoked 9.7 Walnuts 78 Peanuts 3.9 
Shredded Wheat 12.2 Sponge Cake 9.0 Bread, whole wheat 7.3 Corn, green 18 I 
Whole Wheat 12. White Fiour 9.0 Bread, white 7.1 Cranberries, Plums, I 
Oatmeal 12. Beef, ribs, lean 9.6 Perch 6.3 including Prunes 
Sardines 113 Mutton, leg 9.6 Corn, (dry) 6.9 ¢ 
Eggs, whole 11. Soy bean Meal 9.5 Cheese, Cheddar- NEUTRAL § 
Beef, porterhouse steak 10.9 Rice 9.3 (American) 5.4 
Chicken 10.7 Halibut, fresh 9.3 Egg White 6.2 Tapioca Lard 
Salmon, canned 10.7. +‘ Flour, white 9.0 Lentils 5.1 Butter Sugar SAMI 
Barley, pearl 10.4 Trout, salmon 8.8 Swiss Cheese 5. Cream Cornstarch 
Beef Liver 10.5 Cod fish 8.4 Bacon 5. Oil 
ALKALINE-ASH DIET 

(Expressed in cc. of Normal reagent per 100 gm. food) 
Molasses 56. Citron 9.6 Bananas—C 5.6 Raspberries—C 2.8 
Olives 45.6 Rutabagas—C 8.5 Oranges—C 5.6 Apples—C 3.7 
Dried Figs 32.9 Rhubarb—C 8.5 Tomatoes—C 5.6 Pears, fresh 3.6 
Spinach 27.0 Cucumbers—C 7.9 Beans, fresh string 5.4 Radishes—C 2.9 
Raisins 23.6 Celery—C 7.8 Condensed Milk 5.2 Watermelon—C 22 
Beans, dried 18. Cantaloupe—C 7.5 Evaporated Milk 5.3 Turnips—C 2.7 
Dried Milk 18. Lettuce—C 7.4 Cauliflower—C 5. Milk, whole, raw 2.5 NOTE 
Chard 15.8 Potatoes, white—C 7. Lemons—C 6. Buttermilk 2.2 
Peans, fresh lima 14. Cocoanut % Peas (dry) 5. Onions—C 1.5 Ir 
Almonds 12.3 Pineapples, fresh—C 6.8 Peaches, fresh—C 5. Pumpkins—C 15 
Parsnips 12. Sweet Potatoes—C 6.7 Chestnuts 5. Peas, fresh—C 13 T 
Dates 11. Cabbage—C 6. Cherries—C 45 Asparagus—C 0.8 
Beets, fresh 10.9 Baked Beans 6. Mushrooms 4. Grapefruit—C alk. N 
Carrots—C 10.8 Apricots 6. Grape Juice 4 Ice Cream 92 
Figs 10. 





C signifies high Vitamin C content. 
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SOFT ACID-ASH DIET 
May have the following foods: 
EGGS (poached, soft boiled, souffle, egg custard, shirred, creamed, omelet, scrambled). 
MACARONI (creamed, buttered or cooked in chicken stock). 
COOKED CEREALS (rice and grits may be served as vegetables or cereals, and oatmeal, cream of wheat, farina, and 
wheatena, also cornmeal as mush). 
CRACKERS. 
BREAD (whole wheat, rye and white). 
CORN (green or canned, either very tender or run through sieve to remove outer skin). 
ee — rice puddings, tapioca custard, bread puddings—made with eggs and one-half milk and one-half 
cream). 
CHICKEN (stewed, creamed or baked). 


Later may have: 
Fresh halibut boiled, broiled or baked. 
Fresh trout boiled, broiled or baked. 
FRUITS (cranberries, plums (cooked) and prunes (may be combined with eggs as whips or souffles). 
NEUTRAL FOODS (cream, butter, tapioca, sugar, cornstarch). 


SAMPLE MENU FOR DAY: 


BREAKFAST LUNCH DINNER 
Prunes with cream. Cream of chicken soup Bouillon with toasted 
Oatmeal, shredded wheat with crackers. crackers. 
with cream. Egg omelet. Stewed chicken with 
Poached egg on toast. Buttered grits. gravy. 
Toast with butter. Stale muffins (toasted Steamed rice. 
Coffee or tea with cream with butter). Stewed corn. 


and sugar. 


Prune whip (made with 
stiffly beaten egg white, 
pureed prunes and sugar). 

Coffee or tea with cream 


Toast with butter. 

Baked chocolate custard. 

Coffee or tea with cream 
and sugar. 





and sugar. 


SOFT ALKALINE-ASH DIET 


FRUITS ALLOWED—(all fruits on list)— 
Orange juice, pineapple juice, grapefruit juice, tomato juice, peach juice, apricot juice, pear juice. 
Baked apple without skin, baked pear without skin, fresh or canned applesauce, canned peaches, pears, 
apricots, Royal Anne cherries. 
VEGETABLES on alkaline list— 
All vegetables must be strained. Carrots, peas, lima beans, butter beans, string beans, tomatoes, asparagus, 
spinach, beets, squash, baked potato, or mashed potato. 
MILK AND MILK PRODUCTS ALLOWED— 
Sweet or buttermilk, cottage cheese, cream, butter. 
Any ice cream without solid fruits or nuts. 
Chocolate milk or hot chocolate. 
BREADS ALLOWED— 
Toast (white or brown) NOT MORE THAN ONE AND ONE-HALF SLICES EACH DAY. 
EGGS—Do not eat more than ONE egg a day. 
DESSERTS (BESIDES FRUITS) ALLOWED—Simple puddings made with any of the allowed fruits—Baked cus- 
tards, tapioca puddings. 
COFFEE AND TEA—MAY BE TAKEN .AS DESIRED. 
Sugar, salt and pepper as desired. 


SAMPLE MENU FOR DAY: 


BREAKFAST LUNCH DINNER 
Any allowed fruit or Cream or vegetable Fruit cup. 

fruit juice. soup. Mashed potato. 
One egg. Baked potato. Vegetable purees. 
Milk. Vegetable purees. % slice toast. 
Coffee or tea. 1% slice toasted bread. Milk. 
% slice bread (toasted). Milk. Dessert. 

Allowed fruit or dessert 
or both. 


NOTES ON SOFT ALKALINE-ASH DIET: 
In keeping a diet alkaline—eggs, which are one of our most valuable sources of protein in the soft diet must be very 
limited, so in order to keep the body built up a great deal of milk should be consumed. 
The patient should take at least 1% quarts of milk each day. This may be used in soups, specially-prepared drinks, 
or may be taken plain. 
Notice that none of the foods allowed are limited in amounts except eggs and toast. These are limited because they 
contain acid properties. 
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PROCEEDINGS OF ACADEMY MEETINGS 


STATED MEETINGS 


January 6—The New York Academy of 
Medicine Annual Meeting. Executive 
Session—a] Reading of the minutes; 
b] Presentation of diplomas. 1 Presenta- 
tion of annual reports (read by title), 
The Council, The Trustees, The Treas- 
urer, Committees. { Report of the Fund 
Raising Committee, Shepard Krech. 
4 Address of the President, James Alex- 
ander Miller, The significance of The 
New York Academy of Medicine. { Re- 
port on election of members. 


Janvary 20—The Harvey Society in affilia- 
tion with The New York Academy of 
Medicine. The fourth Harvey lecture, 
“Transfers of Water and Solutes in the 
Body,” John P. Peters, Professor of 
Medicine, Yale University. 


SECTION MEETINGS 


January 4—Dermatology and Syphilology. 
Reading of the minutes. 1 Presentation 
of cases—a] Vanderbilt Clinic, College 
of Physicians and Surgeons; b] Miscel- 
laneous cases. § Discussion of selected 
cases. { Executive session. 


January 7—Surgery. § Reading of the min- 
utes. { Presentation of cases—Two cases 
to illustrate each paper of the evening. 
1 Papers of the evening—a] Surgery in 
the treatment of advanced cancer of the 


lip, Hayes E. Martin; Discussion, Je- 
rome P. Webster; b}] Common carotid 
artery ligation in head and neck cancer, 
William L. Watson; Discussion, John 
M. Hanford; c] The use of the actual 
cautery in the treatment of carcinomas 
of the head and neck, William S. Mac- 
Comb (by invitation) ; Discussion, Wil- 
liam F. MacFee. {General discussion, 
{ Executive session. 


January 11—Combined Meeting, Section of 
Neurology and Psychiatry and The New 
York Neurological Society. Presentation 
of cases—Two cases demonstrating al- 
lergic reactions in the central nervous 
system, Irving Pardee. { Papers of the 
evening—a] Allergy and its effect on 
the central nervous system, Foster Ken- 
nedy; Discussion, Angus Frantz, Robert 
A. Cooke, Israel Wechsler; b] Sulfa- 
nilamide in the treatment of acute in- 
fections of the central nervous system, 
Josephine B. Neal; Discussion, Emanuel 
Appelbaum, Clarence C. Hare. { Execu- 
tive session. 


January 12—Historical and Cultural Medi- 
cine. Reading of the minutes. 7 Papers 
of the evening—a] Sidelights on the his- 
tory of medicine in Spain and Portugal, 
Harry Friedenwald, Baltimore (by invi- 
tation); b] Hieronymus Miinzer and 
other Fifteenth Century Bibliophiles, E. 
P. Goldschmidt, London (by invitation). 
q General discussion. { Executive session. 
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vary 13—Pediatrics. Program presented 
by members of the Department of Pedi- 
atrics of the University of Pennsylvania 
Medical College. { Papers of the evening 
—a] Curd size and curd tension of milk, 
Irving J. Wolman (by invitation), Leslie 
A. Chambers (by invitation); Discus- 
sion, Logan T. Wilson (by invitation), 
Plainsboro, N. J.; b] Some observations 
on hypertension in acute glomerulone- 
phritis, Mitchell I. Rubin (by invita- 
tion), Milton Rapoport (by invitation) ; 
Discussion, John D. Lyttle; c] The ef- 
fect of the maternal diet upon resistance 
to infection, Charles F. Church (by in- 
vitation) ; Discussion, Leslie T. Webster 
(by invitation); d] The velocity of 
spread of nasopharyngeal infection, W. 
F. Wells (by invitation), M. Wells (by 
Studies on _ influenza, 


invitation); e] 


Joseph Stokes, Jr. (by invitation), Doro- 


thy R. Shaw (by invitation), Athol S. 
Kenney (by invitation); Discussion of 
papers d and e by Thomas Francis, Jr. 


nuary 17—Ophthalmology. Instructional 


Hour—Diseases of the cornea, Bernard 
Samuels, Edward B. Burchell (by invi- 
tation). {Slit Lamp Demonstration, 
Milton L.. Berliner, Wendell L.. Hughes, 
Girolamo Bonaccolto, Gordon M. Bruce. 
q Reading of the minutes. {§ Presenta- 
tion of cases—a] Simple operation for 
spastic entropion, Sigmund A. Agatson; 
bh] Comparison of operations for paraly- 
sis of the external rectus, Brittain F. 
Payne. { Paper of the evening—Anom- 
alous projection and other visual phe- 
with strabismus, 


nomena associated 


Frederick H. Verhoeff (by invitation). 
vary 18—Medicine. Reading of the min- 
utes. { Papers of the evening—a] ‘The 
present knowledge of vitamin require- 
ment in man, Henry C. Sherman, Mit- 
chill Professor of Chemistry, Columbia 
University (by invitation); Discussion, 
R. R. Williams (by invitation), I. Og- 
den Woodruff; b] Pathological responses 
to vitamin deficiencies, Gilbert Dalldort 
Discussion, C. P. 


(by invitation) ; 


Rhoads. € General discussion. 


JAN 


JAN 


NUARY 


vary 19—Genito-Urinary Surgery. 
Reading of the minutes. { Presentation 
of cases of tuberculous 
meningitis following nephrectomy, G. 
Aubrey Hawes (by invitation). 1 Paper 
of the evening—Renal tuberculosis in 
patients with active pulmonary tuber- 
culosis, Edwin M. Saranac 
Lake (by invitation). { Discussion, Ed- 
win Beer, George F. Cahill, ‘Thomas J. 
Kirwin. 


cases—Three 


Jameson, 


19—Otolaryngology. Reading of 


{ Presentation 


UARY 
the minutes. 
Cases of cancer of larynx treated by 
radiotherapy, Maurice Lenz. { Report 
of cases—a] Salivary fistula, following 
mastoid operation. Two cured cases, E. 
B. Bilschick (by invitation); b] Chon- 
droma of the bronchus. Report of two 
cases, A. J. Cracovaner; c] An unusual 
case of epithelioma of the nasopharynx, 
G. E. Bradford (by invitation); dJ 
Multiple myeloma of the temporal bone, 
E. P. Fowler, Jr. (by invitation) ; e] Ep- 
istaxis from telangiectases, treated by 
quinine urethane injection, G. H. O’ Kane 
(by invitation); f] ‘Traumatic rupture 
trachea, George Worcester (by invita- 
tion). 1 Papers of the evening—a] Foci 
of infection in rheumatoid arthritis, 
R. L. MeCollom (by invitation); b] A 
new double bronchoscope, G. R. Brigh- 
ton; c] A critique of the treatment 
of laryngeal D. Kernan; 
Discussion by R. E. Buckley, M. Lenz. 
{ General discussion. The cases present- 
ed were chiefly from the Service of Prof. 
John D. Kernan at Presbyterian Hos- 
pital, Babies Hospital and Vanderbilt 
Clinic. 


of cases— 


cancer, J. 


25—Obstetrics and Gynecology. 
Papers of the evening-——a] ‘Treatment of 
pelvic inflammation by iontophoresis of 
a choline compound, Adolph Jacoby; 
Discussion, Walter ‘T. Dannreuther, 
Irving S. Wright, David N. Barrows; 
b] Management of the third and fourth 
stages of labor, Morris Leff; Discussion, 
William FE. Caldwell, Alfred C. Beck, 
William E. Studdiford, John B. Pastore; 


c] The problem of the after-coming 
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head, Robert J. Lowrie; Discussion, 
James P. Hennessy, Claude E. Heaton. 


Orthopedic Surgery. Notice—On account of 


AFFILIATED 


the meeting of the American Acadeiny 
of Orthopedic Surgeons at Los Angeles 
this month, no meeting of the Ortho- 
pedic Section at the Academy was held. 


SOCIETIES 


New York Roentgen Society. The Annual 


Roentgenological Conference of the 
Eastern Societies was held in Philadel- 
phia January 28 and 29, and took the 
place of the regular January meeting of 
the New York Roentgen Society. 


nuary 27—New York Pathological So- 


ciety in affiliation with The New York 
Academy of Medicine. Case Reports— 
a] Masculinization associated with an 
ovarian tumor (luteoma vs. hyperne- 
phroma), Antonio Rottino; b] Cystic 
lymphangiectasia of the adrenal, S. 
Milton Rabson, Edward F. Zimmerman 
(by invitation); c] Three interesting 
carcinomas arising in the biliary tract, 
L. H. Meeker, George Saypol (by in- 
vitation) ; d] Ulceration of peritoneum 
(chemical?), L. H. Meeker, J. M. Gan- 
non (by invitation); e] Carcinoma 
(metastatic) and coexisting acute ap- 
pendicitis with perforation, L. H. Meek- 
er, S. R. Weinberg (by invitation). 
{Papers of the evening—a] General 
observations on the serum therapy of 
infections with streptococcus, Adeie E. 
Sheplar (by invitation), Martha Jane 
Spence, M.A. (by invitation), Ward J. 
MacNeal; b] Further observations on 
bacteriophage action in the presence of 
blood, Ward J. MacNeal, Margaret A. 


JAN 


McRae, B.S. (by invitation), Rudolph 
A. Colmers (by invitation). { Slide Dem- 
onstrations—a] Phagocyted staphylo- 
cocci in the circulating blood, E. H. 
Pahl, B.S. (by invitation), Ward J. 
MacNeal; b] Differentially stained par- 
ticles within bacteria undergoing lysis 
by bacteriophage, Ward J. MacNeal, 
Frances C. Frisbee, A.B. (by invita- 
tion). 1 Executive session—Election of 
officers. 


vary 19—New York Section of the So- 
ciety for Experimental Biology 
Medicine. The path of escape of vital 
dyes from the lymphatics into the tis- 
sues, Philip D. McMaster, Robert J 
Parsons (by invitation). { Differences in 
the temperature of the skin and mus- 
cles of the lower extremities following 
various procedures, Mae Friedlander, 
Samuel Silbert, William Bierman, Nor- 
man Laskey (Introduced by Gregory 
Schwartzman). {The effect of kidney 
retention and other factors on the ex- 
cretion of vitamin C after an_ intra- 
venous dose of cevitamic acid, Irving S. 
Wright, Elizabeth MacLenathen. { Re- 
versed iontophoresis of histamine from 
human skin. Its bearing on the hista- 
mine theory of the allergic wheal, H. A. 
Abramson, M. Engel (by invitation), 
V. Lubkin (by invitation), I. Ochs (by 
invitation). {The effect of pH on the 
metamorphosing action of the thyroxine 
upon tadpoles, S. H. Rosen (Introduced 
by D. Perla). 1 The fate of tubercle 
bacilli in sensitized and in immunized 
animals, Jules Freund, D. Murray 
Angevine (by invitation). { The reticulo- 
endothelial system and the concept of 
the “anti-hormone,” Albert S. Gordon 
(by invitation), William Kleinberg (by 
invitation), Harry A. Charipper. 


and 





